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IN THE CLAIMS : 

1. A Flash EEprom system comprising: 

one or more integrated circuit chips each 
having an array of Flash EEproinf cells partitioned into 
a plurality of sectors, each / sector addressable for 
erase such that all cells/ therein are erasable 
simultaneously ; 

means for selecting a plurality of sectors 
among the one or more chips /for erase operation; and 

means for simultaneously performing the erase 
operation on only the plurality of selected sectors. 



2. A Flash EEjf>rom system as in claim 1, 

including 

read or write operatioris on chj-ps which have been 
enabled by a chip selefct sigo^l^ where in the erase 
operation is performed pn chips without regard to the 

3. A Flash/ EEprom system as in claim 1, 
wherein the erase oneration may be performed on the 
plurality of sector sfelected for erase operation, while 
read, write or other/ operations may be performed on any 
other device not selected for erase operation. 



4 . The Fytash EEprom system according to claim 
1, further comprising: 

means fibr individually removing any one or 
combination of Rectors from the plurality of selected 
sectors, such tnat said removed sectors are prevented 
from further erase during the erase operation. 
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5. The Flash EEprom systeftn according to claim 
1, further comprising: / 

means for simultaneoijJsly deselecting all 

<:r-aect'Cjrs'^ 

6. The Flash EEprom sVstem according to claim 
1, wherein the selecting means/ further comprises: 

individual register associated with each sector 
for holding a status to indic/ate whether the sector is 
s e l ec t ed or n ot-— 

?• The Flash EEprd5m system according to claim 
6, wherein the simultaneously erasing means is 
responsive to the status / in each of the individual 
registers, such that onlh the selected sectors are 




8. The Flash EEprom system according to claim 
6, wherein any one or /combination of the individual 
registers indicating a selected status are individually 
resettable to an un-selected status. 

9. The Flastt EEprom system according to claim 
6, wherein all A:he individual registers are 
simultaneously resettable to a status indicating the 
associated sectors As not selected. 

J. *y 10. A system for correcting errors from 

\ defective cells w:jrt:hin an array of Flash EEprom cells, 
- c uia pj . i " s ing =^ 

substitute cells; 

means / for substituting one or more of the 
defective cells with a corresponding number of 
subst i tute eel 1 s . 
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11. A system for correcting errors from 
defective cells within an array ofr Flash EEprom cells as 
in claim 10 wherein the substituting means also applies 
automatically to new defective cells as soon as they are 
deA: t edr«^ / 

12 . A system for/ correcting errors from 
defective cells within an array of Flash EEprom cells as 
in claim 10, said array /being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
^^1 1 f= . / 

13 . A system for correcting errors from 
defective cells withifn an array of/'^T^jash EEprom cells as 
in claim 11, further^ comprising /a dOTect map for storing 
defect pointers which link Ctfie ^"^dxiresses of the 
defective cells to/ that of the corresponding substitute 
■ CQllc - / 

14 . /a system for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 13, wherein the defect map for said defective 
cells are located in the same sector as said defective 
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15. A system for correct(ing errors from 
defective cells within an array of iFlash EEprom cells 
as in claim 10, said array being partitioned into a 
plurality of Flash erasable sectors/ such that all cells 

10 within each sector are erasable aft once, wherein the 
substitute cells are in the same sj&ctor as the defective 
cells when the number of defective cells in the sector 
does not exceed a predetermQ-ned number, and the 
substitute cells are in a different sector when the 

15 n n m b oir ic - oxo eeded^ 



16. A system 
defective cells within 
as in claim 15, wherein 
entirety by a substitute 



>r correcting errors from 
array o^^-Tlash EEprom cells 
lid sectsfor/ is replaced in its 
sectofe^wherT said number is 



17. A systefei for correcting errors from 
defective cells withirf an array of Flash EEprom cells as 
in claim 15 wherein tftie substituting means also applies 
automatically new defective cells as soon as they are 
deteeted^ 



18 . A / system for correcting errors from 
defective cells/within an array of Flash EEprom cells as 
in claim 17, /including the use of error correction 
<^odes-y-- 
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19 . A system for correcting bad data in 
defective cells within an array of /Flash EEproiti cells, 
com p^firs-ing"; 

substitute cells for stoying good data intended 
for the defective cells; 

means for substituting the bad data in one or 
more of the defective cells with the good data in the 
corresponding substitute cell^ when the defective cells 



20 • A system £br correcting bad data in 
defective cells within an acrray of Flash EEprom cells as 
in clain 19, further comprising m^ixB for automatically 
saving the good data i^ktendeja Jro { b^ written to the 
defective cells to the dorre^6nding substitute cells, 
thereby perserving the Antegrity of the good data. 



21. A sysyem for correcting bad data in 
defective cells within an array of Flash EEprom cells as 
in claim 2 0 wherein /the substituting means also applies 
automatically to ne/w defective cells as soon as they are 
5 ^""deteeted-.. 



22. A / system for correcting bad data in 
defective cells /within an array of Flash EEprom cells as 
in claim 20, /said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each sector are erasable at once, and data is 
stored therefn, wherein the substituting means applies 
after the data including the bad data has been accessed. 



r 
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23. A system for correcting bad data in 
defective cells within an array of i'lash EEproia cells as 
in claim 20, said array bein^ partitioned into a 
plurality of Flash erasable sectqjrs such that all cells 
within each sector are erasable at once, wherein the 
substitute cells are in the same sector as the defective 



24. A system fdr correcting bad data m 
defective cells within an ai*ray of Flash EEprom cells as 
in claim 20, further comprising a defect map for storing 
defect pointers which /Link the addresses of the 
defective cells to that off the corresponding substitute 



25. A systein for correcting bad data in 
defective cells within kn array /of i^lash EEprom cells as 
in claim 24, wherein t^he def eat^ap---#or said defective 
cells are located in /the same sector as said defective 



10 



26. A syfetem for correcting bad data in 
defective cells witthin an array of Flash EEprom cells as 
in claim 19, said array being partitioned into a 
plurality of Flash erasable sectors such that all cells 
within each secttor are erasable at once, wherein the 
substitute cells are in the same sector as the defective 
cells when the /number of defective cells in the sector 
does not excfeed a predetermined number, and the 
substitute ceils are in a different sector when the 
number is exceeded. 



# 
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27. A system for corrifecting bad data In 
defective cells within an array of ^lash EEproin cells as 
in claim 26, wherein said sector is replaced in its 
entirety by a substitute secto^ when said number is 
-exceededn^ 



28. A system for 



bad data in 



/correcting 

defective cells within an arrAy of /FLash EEprom cells as 
in claim 26, wherein the sub^itutii^igNtt^ans also applies 
automatically to newly occurring defective cells. 



29. A system fdr correcting bad data in 
defective cells within an atray of Flash EEprom cells as 
in claim 28, including use of error correction codes. 
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^^^Z^ 30. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a cache memory toxl temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprfom memory; 

means responsive/ to a system write to the Flash 
EEprom memory for writ/ng data files into the cache 
memory instead of the Flash EEprom memory; 

means for identifying each data file in the 
-CHT?lT^~THemDi?y^ 

means for determining the time since each data 
file was last writ^^en; and 

means fot first moving data file having the 
longest time sinofe last written from the cache memory to 
the Flash EEprom memory when additional space for new 
data files is required in the cache memory, thereby 
substantially /educing the number of actual writes and 
associated stress to the Flash EEprom memory. 
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31. The improved system as in claim 30, 
Xui%fee^rn::ompriSirng^ 

a backup non-vola-tile faemory for downloading 
the data files in the cache mempry thereto; and 

means responsive to aiV impending power loss for 
down loading the data files iJi the cache memory to the 
backup memory, thereby savi^^g the data files from the 
possibly volatile cache meit^Ory. 



32. The 
wherein the backup memo 



33. The 
wherein the cache 
access time than th 




ed system as in claim 30, 
is part of the Flash EEprom 



iproved system as in claim 30, 
jfemory has a significantly faster 
of the Flash EEprom memory. 



34. The improves system as in claim 30, 
including a controller cx^upL chip for controlling the 
operations of the Fla^ ^Epirom memory, wherein the 
improved system is part of the controller circuit chip. 



35. The improved system as in claim 30, 
including a microprocessor: system and random access 
memory, wherein the improved system is implemented by 
software in the micropr^ZKiessor system with random access 
5 .jdemory^ 
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36. An improved systfem for writing data files 
into a Flash EEprom memory comprising: 

a cache memory for/ temporarily storing data 
files intended for the FlasH EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprdb memory; 

means responsive tlo a system write to the Flash 
EEprom memory for writing data files into the cache 
memory instead of the Flash EEprom memory; 

a tag memory for/ storing the identity of data 
files and the time each dAta file was last written; and 
means for first/ moving data file having the 
longest time since last vpritten from the cache memory to 
the Flash EEprom memory/ when additional space for new 
data files is reguired/ in the cache memory, thereby 
substantially reducing /the number of actual writes and 
associated stress to the Flash EEprom memory. 

37. The iitjproved system as in claim 36, 
further comprising: / 

a backup non-volatile memory for downloading 
the data files in the cache memory thereto; and 
5 means responsive to an impending power loss for 

down loading the daua files in the cache memory to the 
backup memory, therfeby saving the data files from the 
possibly volatile cache memory. 

38. Thi improved system as in claim 36, 
wherein the backup memory is part of the Flash EEprom 
ittenrdry . / 

39. irhe improved system as in claim 36, 
wherein the carche memory has a significantly faster 
access time than that of the Flash EEprom memory. 
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40. The improved s^^stem as in claim 36, 
including a controller circuit: chip for controlling the 
operations of the Flash EEprein^^BEtemory , wherein the 
improved system is part of ^he controller circuit chip. 



^^^^^ 41. The improved sj^stem as in claim 36, 
including a microprocessor system and random access 
memory, wherein the improved /system is implemented by 
software in the microprocessor system with random access 
5 --mejaQ^iy^ 



42. An improved /system for writing data files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the/Flash EEprom memory, said cache 
5 memory able to undergo significantly more write/erase 
cycles than the Flash EEprom memory; ^ 

means responsive to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the cache memory, 
10 said responsive meins writing to the Flash EEprom when 
the a previous cony of said data file is not present in 
the cache memory,/ and writing to the cache memory when 
a previous copy /of said data file is present in the 
cache memory; a^^fd 
15 means /for first moving data files having the 

longest times since last written from the cache memory 
to the Flash EEprom memory when additional space for new 
data files i* required in the cache memory, thereby 
substantially reducing the number of actual writes and 
2 0 associated Ss/tress to the Flash EEprom memory. 
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43. The improved sysyem as in claim 42, 

a backup non-volatile /memory for downloading 
the data files in the cache memory thereto; and 
5 means responsive to ari impending power loss for 

down loading the data files An the cache memory to the 
backup memory, thereby sav/ng the data files from the 
possibly volatile cache meiinory. 

44. The imnpoved system as in claim 42, 
wherein the backup menfory is part of the Flash EEprom 

-ttte moryy / 

45. The iit^roved system for writing data files 
into a Flash EEprom memory according to claim 42, 
wherein said responsive means for writing includes a tag 
memory for storing the identity of data files and the 

5 time each data fiale was last written, and wherein said 
responsive means writing to the Flash EEprom when said 
data file is ii6t tagged in the tag memory, and writing 
to the cache Wemory when said data file is tagged in the 
^ag mf^mory* 
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46. An improved system for writing data files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flag/n EEprom memory, said cache 
memory able to undergo sidnif icantly more write/erase 
cycles than the Flash EEpi/om memory; 

means responsive /to a system write to the Flash 
EEprom memory for writing a data file either into the 
Flash EEprom memory or instead into the cache memory, 
10 said responsive means wrriting to the Flash EEprom when 
said data file is last written after the predetermined 
period of time, and writing to the cache memory when 
said data file is last written within a predetermined 
— ^e^fdrod-nst^-t±mfB7— an<" 
15 means for ffirst moving data files having the 

longest times since /last written from the cache memory 
to the Flash EEprom memory when additional space for new 
data files is recnaired in the cache memory, thereby 
substantially redxVcing the number of actual writes and 
2 0 associated stress/ to the Flash EEprom memory. 

47. /The improved system as in claim 46, 
wherein the o^che memory has a significantly faster 
access time t2han that of the Flash EEprom memory. 



48. The improved system as in claim 46, 
including a controller cd^i^uirt chip for controlling the 
operations of the Fla^h ^jl^igrom memory, wherein the 
improved system is par/: of the controller circuit chip, 

The improved /( system as in claim 46, 
including a microprocessoi/ system and random access 
memory, wherein the impirgwed system is implemented by 
software in the microprocessor system with random access 
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50. An improved system/for writing data files 
into a Flash EEprom memory comprising: 

a cache memory for temporarily storing data 
files intended for the Flash EEprom memory, said cache 
memory able to undergo significantly more write/erase 
cycles than the Flash EEprom /memory ; 

a tag memory for s-tioring the identity of data 
files and the time each dat^ file was last written; 

means responsive t6 a system write to the Flash 
10 EEprom memory for writing /a data file either into the 
Flash EEprom memory or infetead into the cache memory, 
said responsive means writing to the Flash EEprom when 
the data file is not idenftified in the tag memory, and 
writing to the cache memory when the data file is 

ory ; and 

first the data files having 
last written from the cache 
om memory when additional space 
for new data files is/ required in the cache memory, 
2 0 thereby substantially/ reducing the number of actual 
writes and associated /stress to the Flash EEprom memory. 
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identified in the tag 

means for movi 
the longest times sine 
memory to the Flash EEp 



51. The/ improved system as in claim 50, 
further compr isind : 

a backup non-volatile memory for downloading 
the data files in the cache memory thereto; and 

means Responsive to an impending power loss for 
down loading the data files in the cache memory to the 
backup memory,/ thereby saving the data files from the 
possibly volatile cache memory. 



52./ The improved system as in claim 50, 
wherein the/ backup memory is part of the Flash EEprom 
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53. The improved system as in claim 50, 
wherein the cache memory /has a significantly faster 
access time than that of/the Flash EEprom memory. 

54. The improved ^ystem as in claim 50, 
including a controller circu^ xJffip for controlling the 
operations of the Flash yEE]gx<M — memory, wherein the 
improved system is part cyf the controller circuit chip. 



a 
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55. The impro^d system as in claim 50, 
including a microprocessor system and random access 
memory > wherein the improved system is implemented by 
software in the microprocessor system with random access 
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56. A memory card adapi^ed to plug into a 
computer system in a manner to coirutfunicate with a system 
bus and a standard power supply, comprising the 
"■--£oXlWiiig~iaaoxint^d-Jth^^ 
5 a plurality of EEprom ^^tegrated circuit chips, 

each of said chips including: 

a large number at individually addressable 
storage cells organized into a plurality of 
sectors, each sectpr containing a plurality of 
10 said storage eel] 

a plurality /of spare storage cells within 
any of said sectors, ^ — 

means responsive to si^^aj^ on said system bus 
for erasing all cells im one or mor e^es igna t ed sectors 
15 without erasing cells/in others of said sectors, 

means responsive to signals on said system bus 
for reading the state of addressed storage cells, 

means responsive to signals on said system bus 
for programming / addressed storage cells to a 
2 0 predetermined state, and 

means :^esponsive to an unsuccessful attempt to 
either program/ or erase a storage cell within one of 
said sectors fior substituting one of said spare storage 
cells therefj6re while maintaining operation of the 
25 remaining ceils of said sector. 



0m 
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57. The memory card According to claim 56 
which additionally comprises a cache memory mounted on 
said card, and wherein said programming means includes 
means for initially programming^ said cache memory rather 

5 than said EEprom memory, said reading means includes 
means for initially determining whether the cache memory 
contains data to be read, and said programming means 
additionally includes means responsive to said cache 
memory becoming full for wrdTting its oldest unused block 
10 of data into said EEprom infemory, thereby to make room 
for new data in said cache^mempiy./ 

58. The memory/ ca^^/asT!n claim 56, wherein 
each of said chips furtheir includes a plurality of spare 
sectors, and wherein /said substituting means also 
substitutes one of saia spare sectors for one of said 

5 sectors when a predet^tmined number of cells in said one 
of said sector become defective. 

59. The memory card as in claim 58, including 
means for performing error correction using error 

— ee^^ectrion— eedes-? / 

60. The memory card as in claim 56, including 
a controller and an interface connected to the system 
bus, said controller being adapted to be responsive to 
commands intended for a standard magnetic disk drive 

5 storage system connectable to the computer system, 
thereby emulafting said disk drive system. 
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61. The memory card as /in claim 56, in which 
various operating voltages are/ required for various 
operations of the EEprom chips, including means for 
generating the various opei^ating voltages from the 
nstandarT±-powex- " supp iry-y^- 



62 . A storage system incorporating therein the 
memory card of claim 56 , /comprising: 

a controller for Gtont^plling the operation of 
^hc EEprom c hips ; 

means for geyferating voltages for the operation 
of the EEprom chips y 

means for terror correction in the operation of 
the storage systejn; and 

means £Or interfacing the storage system to a 
computer systei 



